Why decision support systems are important for medical education by Konstantinidis, Stathis & Bamidis, Panagiotis
Konstantinidis, Stathis and Bamidis, Panagiotis (2016) 
Why decision support systems are important for medical 
education. Healthcare Technology Letters . ISSN 2053-
3713 (In Press) 
Access from the University of Nottingham repository: 
http://eprints.nottingham.ac.uk/32306/1/Why%20Decision%20Support%20Systems%20are
%20Important%20for%20Medical%20Education_preprint_2016.pdf
Copyright and reuse: 
The Nottingham ePrints service makes this work by researchers of the University of 
Nottingham available open access under the following conditions.
· Copyright and all moral rights to the version of the paper presented here belong to 
the individual author(s) and/or other copyright owners.
· To the extent reasonable and practicable the material made available in Nottingham 
ePrints has been checked for eligibility before being made available.
· Copies of full items can be used for personal research or study, educational, or not-
for-profit purposes without prior permission or charge provided that the authors, title 
and full bibliographic details are credited, a hyperlink and/or URL is given for the 
original metadata page and the content is not changed in any way.
· Quotations or similar reproductions must be sufficiently acknowledged.
Please see our full end user licence at: 
http://eprints.nottingham.ac.uk/end_user_agreement.pdf 
A note on versions: 
The version presented here may differ from the published version or from the version of 
record. If you wish to cite this item you are advised to consult the publisher’s version. Please 
see the repository url above for details on accessing the published version and note that 
access may require a subscription.
For more information, please contact eprints@nottingham.ac.uk
Why Decision Support Systems are
Important for Medical Education
Stathis Th. Konstantinidis
1
, Panagiotis D. Bamidis
2
1 School of Health Sciences, The University of Nottingham, Nottingham, NG7 2UH, United Kingdom
2 Medical School, Aristotle University of Thessaloniki, Thessaloniki, 54124, Greece
This paper is a preprint of a paper accepted by Healthcare Technology Letters and is
subject to Institution of Engineering and Technology Copyright. When the final
version is published, the copy of record will be available at IET Digital Library"
DOI: 10.1049/htl.2015.0057
Online ISSN 2053-3713
Available online: 23 February 2016
           	 
                     
              
        ﬀ ﬁ ﬂ ﬃ       ﬂ !  ﬂ " # $  ﬂ % !  & ﬂ ' "   (  ﬀ )     ! *  ﬃ + # )     ! *  ﬃ + # ) , - . % ﬁ # % !   ﬂ / 0  ! * /  +
1 2 ﬂ /   ﬃ        # 3 '  "     ﬂ % !  & ﬂ ' "   (  ﬀ $  ﬂ " " ﬃ   !  4  # $  ﬂ " " ﬃ   !  4  # 5 6 7 . 6 # , ' ﬂ ﬂ  ﬂ
8 9
+ ﬃ   :   ﬃ    " ; 0  ! " ﬃ   !  !  /  " < !     ! *  ﬃ + ; ﬃ  ; = 4
> ? @ A B C D E F G H I D J F K H J F I D E F A B K G ? I A L B L M J A C A D H G D L L G I A B E F H G D E F J ? K H D A L B E H I @ H N A J G O G F H J D L H K L B D A B ? L ? I G O F B G H @ C A B C J A C A D H G F @ H P Q G G D E F L B G A B F
A B D F @ H K D A L B I R F D S F F B G F H @ B F @ I H B J D ? D L @ I T D E F J F I K @ A N D A L B T K @ F H D A L B T @ F ? I F H B J I E H @ A B C L M F J ? K H D A L B H G J A C A D H G @ F I L ? @ K F I H B J D E F A B D F @ G A B U H C F R F D S F F B
D E F V A B K L B W ? B K D A L B S A D E K E F H N I D L @ H C F D F K E B L G L C O E H I G F J D L H B F B L @ V L ? I H V L ? B D L M F J ? K H D A L B H G J H D H P X F J A K H G F J ? K H D A L B A I H ? B A Y ? F D O N F L M
F J ? K H D A L B J ? F D L H K K ? @ H K O L M A B M L @ V H D A L B B F F J F J T K L B D A B ? L ? I K E H B C A B C K L V N F D F B K F I @ F Y ? A @ F J H B J H G D F @ B H D A Z F V F D E L J I L M F J ? K H D A L B ? I F J P [ L S H J H O I
V F J A K H G F J ? K H D A L B I D H B J H @ J I N @ L Z A J F D E F C @ L ? B J M L @ L @ C H B A \ A B C D E F F J ? K H D A L B H G J H D H H B J D E F N H @ H J H D H P Q B H G O I A I L M I ? K E F J ? K H D A L B J H D H D E @ L ? C E
F J ? K H D A L B J H D H V A B A B C D F K E B A Y ? F I A I A B A D I A B M H B K O T R ? D J F K A I A L B I ? N N L @ D I O I D F V I M L @ V F J A K H G F J ? K H D A L B B F F J M ? @ D E F @ @ F I F H @ K E P ] L D E F R F I D L M L ? @
U B L S G F J C F T D E F @ F A I H C H N H B J H K G F H @ B F F J M L @ A J F B D A M O A B C D E F K E H G G F B C F I M L @ J F K A I A L B I ? N N L @ D I O I D F V I A B V F J A K H G F J ? K H D A L B A B D E F F @ H L M V F J A K H G
F J ? K H D A L B I D H B J H @ J I P ] E ? I T A B D E A I N H N F @ D E F @ L G F H B J D E F H D D @ A R ? D F I L M I ? K E H J F K A I A L B I ? N N L @ D I O I D F V M L @ V F J A K H G F J ? K H D A L B H @ F J F G A B F H D F J H B J D E F
K E H G G F B C F I H B J Z A I A L B M L @ M ? D ? @ F H K D A L B I H @ F A J F B D A M A F J P
^ _ ` a b c d e f g b h d a i
> ? @ A B C D E F G H I D K L ? N G F L M J F K H J F I D E F A B K G ? I A L B L M
J A C A D H G D L L G I A B E F H G D E F J ? K H D A L B E H I @ H N A J G O G F H J D L H J A C A D H G F j N G L I A L B P
Q G G D E F L B G A B F A B D F @ H K D A L B I R F D S F F B G F H @ B F @ I H B J D ? D L @ I T D E F
J F I K @ A N D A L B T K @ F H D A L B T @ F ? I F H B J I E H @ A B C L M F J ? K H D A L B H G J A C A D H G
@ F I L ? @ K F I H B J D E F A B D F @ G A B U H C F R F D S F F B D E F V A B K L B W ? B K D A L B S A D E
K E F H N I D L @ H C F D F K E B L G L C O E H I G F J D L H B F B L @ V L ? I H V L ? B D L M
F J ? K H D A L B H G J H D H P
Q I V F J A K H G F J ? K H D A L B A I H ? B A Y ? F D O N F L M F J ? K H D A L B J ? F D L H K K ? @ H K O
L M A B M L @ V H D A L B B F F J F J T K L B D A B ? L ? I K E H B C A B C K L V N F D F B K F I @ F Y ? A @ F J
H B J H G D F @ B H D A Z F V F D E L J I L M F J ? K H D A L B ? I F J T A D V F H B I D E H D F J ? K H D A L B
H I I A I D A B C J A C A D H G D F K E B L G L C A F I I E L ? G J R F @ F Z A I A D F J P X F J A K H G
N @ L M F I I A L B H G I A B H G G F J ? K H D A L B H G G F Z F G I k ? B J F @ C @ H J ? H D F T N L I D C @ H J ? H D F
H B J K L B D A B ? F I N @ L M F I I A L B H G J F Z F G L N V F B D k E H Z F D E F B F F J M L @ D H A G L @ F J
F J ? K H D A L B T S E A G F N L G A K O V H U F @ I H B J L @ C H B A I H D A L B I E H Z F D L N @ L Z A J F
? N J H D F J K ? @ @ A K ? G H H B J K L B D A B ? L ? I V F J A K H G F J ? K H D A L B K L V N F D F B K F I H B J
I U A G G I B F F J F J S A D E @ F N L @ D I M @ L V L @ C H B A I H D A L B I P
X F J A K H G F J ? K H D A L B I D H B J H @ J I H @ F V H D ? @ F F B L ? C E A B L @ J F @ D L K L J F D E F
? B J F @ G O A B C V F J A K H G F J ? K H D A L B J H D H l m n H B J D E F X F J o A Y ? A D L ? I R G ? F N @ A B D
l p n A I K H N H R G F L M I E H N A B C D E F K L B B F K D A L B R F D S F F B J A M M F @ F B D F J ? K H D A L B H G
I D H B J H @ J I D @ H B I M L @ V F J M @ L V H Z A I A L B D L H @ F H G A D O P ] L D E A I F j D F B D T
F J ? K H D A L B J H D H V A B A B C A I A B A D I A B M H B K O T N @ L Z A J A B C H G G D E F B F K F I I H @ O
D F K E B A Y ? F I M L @ H B H G O I A I L M I ? K E F J ? K H D A L B H G J H D H P
] E F B F F J L M J F K A I A L B I ? N N L @ D I O I D F V I A B L @ J F @ D L F B E H B K F D E F
F J ? K H D A L B H G J F K A I A L B V H U A B C A I B L S V L @ F L R Z A L ? I D E H B F Z F @ R F M L @ F P
> F K A I A L B q ? N N L @ D q O I D F V I r > q q s E H Z F R F F B S A J F G O ? I F J A B X F J A K H G
H B J t F H G D E q K A F B K F I l u n T l v n V H A B G O M L @ K G A B A K H G J F K A I A L B I T R ? D D E F A @ ? I F
H I D L L G I M L @ J F K A I A L B V H U A B C A B F J ? K H D A L B H @ F B L D S A J F G O I N @ F H J P
w F I F H @ K E A B A D A H D A Z F I M L @ J F K A I A L B I ? N N L @ D I O I D F V I A B F J ? K H D A L B A B
C F B F @ H G E H Z F F j A I D F J M L @ Y ? A D F H M F S O F H @ I l x n T S A D E D E F V H W L @ A D O L M
D E F V V F @ F G O M L K ? I A B C L B I D ? J F B D I H B J D F H K E F @ I H B J I L V F L B
H J V A B A I D @ H D A L B P ] E F @ F F j A I D L B G O H M F S M @ H V F S L @ U I D E H D N @ L N L I F E L S
D L H J J @ F I I J F K A I A L B I ? N N L @ D I O I D F V I A B E A C E F @ F J ? K H D A L B T R ? D D E F O
V H A B G O M L K ? I L B E A C E F @ F J ? K H D A L B I O I D F V I H B J N G H D M L @ V I l y n P
] L D E F R F I D L M L ? @ U B L S G F J C F T D E F @ F A I H C H N H B J H K G F H @ B F F J M L @
A J F B D A M O A B C D E F K E H G G F B C F I M L @ J F K A I A L B I ? N N L @ D I O I D F V I A B V F J A K H G
F J ? K H D A L B S E A K E S A G G D H U F A B D L K L B I A J F @ H D A L B F j A I D A B C F J ? K H D A L B H G
I D H B J H @ J I H B J H J J Z H G ? F D E F @ F L M P
] E ? I T A B D E A I N H N F @ D E F @ L G F H B J D E F H D D @ A R ? D F I L M I ? K E H J F K A I A L B
I ? N N L @ D I O I D F V M L @ V F J A K H G F J ? K H D A L B H @ F J F G A B F H D F J H B J D E F
K E H G G F B C F I H B J Z A I A L B M L @ M ? D ? @ F H K D A L B I H @ F A J F B D A M A F J P ] E F H A V A I B L D
D L J F I K @ A R F H D F K E B A K H G I L G ? D A L B N F @ I F T R ? D @ H D E F @ D L @ F Z F H G D E F B F F J I
H B J N @ L Z A J F D E F Y ? H G A D A F I H B J C ? A J H B K F D E @ L ? C E H M @ H V F S L @ U D E H D
K L ? G J R F ? I F J D L J F Z F G L N J F K A I A L B I ? N N L @ D I O I D F V I I N F K A M A K H G G O M L @ ? I F
A B V F J A K H G F J ? K H D A L B P X F J A K H G F J ? K H D A L B I D H B J H @ J I H B J N H @ H J H D H K L ? G J
H K D H I K H D H G O I D I A B D E F A V N G F V F B D H D A L B L M I ? K E M @ H V F S L @ U P
] E F @ F V H A B J F @ L M D E A I N H N F @ A I I D @ ? K D ? @ F J H I M L G G L S I P z B D E F B F j D
I F K D A L B T S F N @ L Z A J F H I E L @ D L Z F @ Z A F S L M D E F @ L G F L M F J ? K H D A L B H G J H D H
V A B A B C H B J F j A I D A B C J F K A I A L B I ? N N L @ D I O I D F V I M L @ F J ? K H D A L B A B C F B F @ H G T
S E A G F A B D E F D E A @ J I F K D A L B S F N @ F I F B D H D E @ F F k G H O F @ F J H N N @ L H K E L B D E F
A V N L @ D H B K F L M J F K A I A L B I ? N N L @ D I O I D F V I A B V F J A K H G F J ? K H D A L B P { H I D T
R ? D B L D G F H I D T A B D E F J A I K ? I I A L B H B J K L B K G ? I A L B I F K D A L B S F R @ A F M G O
J A I K ? I I D E F G A V A D H D A L B I L M > q q A B F J ? K H D A L B H B J D E F M ? D ? @ F H K D A L B I
B F F J F J A B L @ J F @ D L @ F H G A C B > q q A B D L J H A G O V F J A K H G F J ? K H D A L B N @ H K D A K F P
| _ } ~ g   c d f a e i
X F J A K H G N @ L M F I I A L B H G I @ F Y ? A @ F K L B D A B ? L ? I H B J
? N J H D F J U B L S G F J C F A B D E F A @ J H A G O N @ H K D A K F P z B L @ J F @ D L M ? G M A G D E F C H N I L M
@ F Y ? A @ F J I U A G G I T D E F N @ L Z A J F J U B L S G F J C F I E L ? G J R F H K K ? @ H D F H B J
N @ L Z A J F J S E F B T S E F @ F T H B J E L S A D A I B F F J F J R O D E F V F J A K H G
N @ L M F I I A L B H G I l  n P ] E F X F J o A Y ? A D L ? I  L B I L @ D A ? V E H I R F F B J F Z F G L N A B C
H D F K E B L G L C O R G ? F N @ A B D M L @ V F J A K H G F J ? K H D A L B S E A K E I ? N N L @ D I
K L G G H R L @ H D A Z F D F K E B L G L C O I O I D F V I D L R @ A J C F D E F C H N I R F D S F F B G F H @ B F @ I T
F J ? K H D L @ I T H B J K F @ D A M A F @ I H B J R @ A B C D L C F D E F @ H K D A Z A D A F I T L @ C H B A \ H D A L B I T
H B J @ F I L ? @ K F I l p n P  G D A V H D F G O T D E A I R G ? F N @ A B D S A G G I F H V G F I I G O I ? N N L @ D
D E F G F H @ B F @ A B S H O I D E H D S A G G A V N @ L Z F N H D A F B D L ? D K L V F I H B J I A V N G A M O
D E F H J V A B A I D @ H D A Z F S L @ U H I I L K A H D F J S A D E G A M F G L B C G F H @ B A B C H B J
K L B D A B ? L ? I A V N @ L Z F V F B D l  n P
o H I F J L B D E L I F B L D A L B I  X { H B J  F R I F @ Z A K F I r H B J V L @ F @ F K F B D G O
I F V H B D A K S F R H B J G A B U F J J H D H R H I F J s I D H B J H @ J I E H Z F R F F B @ F G F H I F J T L @
H @ F ? B J F @ N @ F N H @ H D A L B M L @ V F J A K H G F J ? K H D A L B T I ? N N L @ D A B C D E F I D @ ? K D ? @ F J
@ F N @ F I F B D H D A L B L M X F J A K H G  J ? K H D A L B P  M M L @ D I A J F B D A M O A B C V F J A K H G
F J ? K H D A L B I D H B J H @ J I A B K G ? J F D E F V  J ? K H D L @ I N H K F l m n A B S E A K E
I D H B J H @ J I H @ F J A Z A J F J A B y R @ L H J H @ F H I  L M N @ L K F J ? @ F I M L @ J F I K @ A R A B C
K L B D F B D A D F V I  L M K L V N F D F B K A F I  L M F Z H G ? H D A L B  L M Y ? H G A D O H I I ? @ H B K F  L M
z B D F G G F K D ? H G Ł @ L N F @ D O w A C E D I r z Ł w s  H B J D E F G F H @ B F @  I N @ L M A G F I N H K F P z B
H J J A D A L B D L D E F H R L Z F D E F V  J ? K H D L @ N @ L W F K D N @ L N L I F J H G I L D E F ? I F L M
H D D F B D A L B V F D H J H D H l  n L @ N H @ H J H D H D L @ F M F @ F B K F J H D H H R L ? D ? I F @
A B D F @ H K D A L B I S A D E J A C A D H G G F H @ B A B C L R W F K D I  D E A I A I B L S L M D F B ? I F J H I H
I O B L B O V M L @ H D D F B D A L B V F D H J H D H l m  n T l m m n P
z B H J J A D A L B D E F X F J o A Y ? A D L ? I  L B I L @ D A ? V @ F G F H I F J H  V H N  L M
I D H B J H @ J I I E L S K H I A B C D E F @ F G H D A L B I E A N I R F D S F F B D E F J A M M F @ F B D
       
                     ¡      ¢
                     ¡      ¢
£ ¤ ¥ ¦ § ¨ © ¥ ª « ¬ ¤ § ¦ ­ ¬ ¬ ® § ª ª ¬ ¯ © ¬ ° ± ² ¨ ¯ ³ ­ « ¥ ª § © ¥ ² ® ¥ ® § ± ³ © ³ ¨ ¬ ¥ ¦ ¦ ³ ¬ ² ± © ¤ ¥ ¦ ´ ² ³ ¨ ® § « µ ­ ³ © ¤ § ¦ ® ² © ­ ¬ ¬ ® ± ³ « « ¶ ¬ ° ¥ © ¬ ° ·
¸
² ® © ¬ ® © ¹ § ¶ ª ¤ § ® º ¬ ¯ ¨ ¥ ² ¨ © ² ± ¥ ® § « ¯ ³ ­ « ¥ ª § © ¥ ² ® ¥ ® § ® ¥ ¦ ¦ ³ ¬ ² ± © ¤ ¬ ´ ² ³ ¨ ® § « · £ ² ª ¥ © ¬ © ¤ ¬ ¯ § ¯ ¬ ¨ ¯ « ¬ § ¦ ¬ ³ ¦ ¬ © ¤ ¬ ° ² ¥ ¯ ¨ ² » ¥ ° ¬ ° ² ® © ¤ ¬ ¼ ¥ º ¥ © § « ½ ¥ ­ ¨ § ¨ ¶ ¯ § º ¬ ·
¾I D H B J H @ J I D E H D A D J F Z F G L N I P ] E L I F I D H B J H @ J I A B K G ? J F l  n  Q K D A Z A D O
w F N L @ D A B C   L V N F D F B K A F I   ? @ @ A K ? G ? V z B Z F B D L @ O   J ? K H D A L B H G
Q K E A F Z F V F B D   J ? K H D A L B H G ] @ H W F K D L @ O  t F H G D E K H @ F { F H @ B A B C ¿ R W F K D
X F D H J H D H  X F J A K H G  J ? K H D A L B X F D @ A K I r X  X q s  Ł F @ M L @ V H B K F
À @ H V F S L @ U  Ł @ L M F I I A L B H G Ł @ L M A G F  q  ¿ w X M L @ t F H G D E K H @ F  Á A @ D ? H G
Ł H D A F B D I P
] E F H M L @ F V F B D A L B F J V F J A K H G F J ? K H D A L B I D H B J H @ J I H G G L S D E F
J F I K @ A N D A L B L M V F J A K H G F J ? K H D A L B J H D H S E A K E K H B R F @ F N @ F I F B D F J A B H
I D @ ? K D ? @ F J M L @ V H D A J F B D A M O A B C @ F G H D A L B I E A N I H B J K L B B F K D A L B I R F D S F F B
D E F V P
> ? @ A B C D E F G H I D K L ? N G F L M J F K H J F I D E F C @ L S D E L M z  ] E H I G F J D L H B
F B L @ V L ? I K @ F H D A L B L M J A C A D H G V F J A K H G F J ? K H D A L B @ F I L ? @ K F I D E H D F j A I D A B
A B I D A D ? D A L B H G G F H @ B A B C K L B D F B D V H B H C F V F B D I O I D F V I L @ L D E F @ G L K H G
H B J Â L @ A B J F N F B J F B D @ F N L I A D L @ A F I P X F J A K H G F J ? K H D A L B H G J H D H I A G L I E H Z F
I D H @ D F J D L R F M L @ V F J P z B J A Z A J ? H G L @ I V H G G C @ L ? N I F M M L @ D I E H Z F
F V N E H I A \ F J D E F ? I F L M S F R p P  D F K E B L G L C A F I l m p n Ã l m  n M L @ I E H @ A B C H B J
I E H N A B C E A C E Y ? H G A D O V F J A K H G F J ? K H D A L B @ F I L ? @ K F I T S E A G F L D E F @
@ F I F H @ K E C @ L ? N I E H Z F R F F B A B Z F I D A C H D A B C D E F G A U F G O @ L G F L M I F V H B D A K
S F R H B J { A B U F J ¿ N F B > H D H L B D E F F B @ A K E V F B D L M V F J A K H G F J ? K H D A L B H G
@ F I L ? @ K F I S A D E H J J A D A L B H G U B L S G F J C F H B J A B M L @ V H D A L B l m  n Ã l p p n P z B
H J J A D A L B T q L K A H G X F J A H E H Z F L K K ? N A F J H N A Z L D H G N G H K F S A D E A B K G L I F J
H K H J F V A K K L V V ? B A D A F I H B J V F J A K H G H I I L K A H D A L B I S E F B A D K L V F I D L
K @ F H D A B C H B J F j K E H B C A B C V F J A K H G F J ? K H D A L B H G @ F I L ? @ K F I l p u n T l p v n P
q L D E F D F K E B L G L C A K H G H J Z H B K F V F B D I F j A I D A B L @ J F @ D L K L B B F K D D E F
F j A I D A B C V F J A K H G F J ? K H D A L B J H D H M @ L V V ? G D A N G F A B I D A D ? D A L B I H B J I E H @ F
Z H G ? H R G F A B M L @ V H D A L B H V L B C D E F V H B J M F F J J F K A I A L B I ? N N L @ D I O I D F V I
A B X F J A K H G  J ? K H D A L B P
> F K A I A L B q ? N N L @ D I O I D F V I V H U F ? I F L M F J ? K H D A L B H G J H D H V A B A B C
D F K E B A Y ? F I P  J ? K H D A L B H G J H D H V A B A B C D F K E B A Y ? F I J A M M F @ I M @ L V
D @ H J A D A L B H G J H D H V A B A B C D F K E B A Y ? F I T A B F j N G A K A D G O F j N G L A D A B C D E F
V ? G D A N G F G F Z F G I L M V F H B A B C M ? G E A F @ H @ K E O A B F J ? K H D A L B H G J H D H l p x n P
Q G L D L M I D ? J A F I F B C H C A B C F J ? K H D A L B H G J H D H V A B A B C M L K ? I L B D E F
A V N @ L Z F V F B D L M F J ? K H D A L B H G L @ G F H @ B A B C J F I A C B l p y n S E A G F L D E F @ I M L K ? I
L B A J F B D A M O A B C D E F N F @ M L @ V H B K F L M D E F I D ? J F B D I l p  n P q L V F @ F I F H @ K E
F M M L @ D I A J F B D A M O D E F B F F J M L @ F j H V A B A B C I D ? J F B D I G F H @ B A B C R F E H Z A L ? @ A B
L B G A B F G F H @ B A B C F B Z A @ L B V F B D l p  n T S E A G F D E F ? I F L M I N F K A M A K L B G A B F
G F H @ B A B C K L B D F B D V H B H C F V F B D I O I D F V A I K F B D @ H G D L D E F L ? D K L V F I L M
F J ? K H D A L B H G J H D H V A B A B C D F K E B A Y ? F I l p  n P
Q @ F I F H @ K E @ F Z A F S L B  J ? K H D A L B H G > H D H X A B A B C l u  n A J F B D A M A F J x
H K D L @ I D L ? I F  J ? K H D A L B H G J H D H V A B A B C r q D ? J F B D I T ] F H K E F @ I T  L ? @ I F
> F Z F G L N F @ I Â  J ? K H D A L B H G w F I F H @ K E F @ I T L @ C H B A \ H D A L B T H B J
Q J V A B A I D @ H D L @ I s T H B J K H D F C L @ A \ F D E F F j A I D A B C @ F I F H @ K E L ? D K L V F I
H K K L @ J A B C D L D E F D O N F L M J H D H D E F O ? I F L @ D E F F B Z A @ L B V F B D D E F O H @ F
@ F I F H @ K E L B  D @ H J A D A L B H G F J ? K H D A L B  S F R k R H I F J F J ? K H D A L B Â F k G F H @ B A B C 
G F H @ B A B C V H B H C F V F B D I O I D F V I  A B D F G G A C F B D D ? D L @ A B C I O I D F V I  H J H N D A Z F
F J ? K H D A L B H G I O I D F V I  D F I D Â Y ? F I D A L B B H A @ F I  D F j D Â K L B D F B D I  H B J I L V F J L
B L D R F G L B C A B H B O L M D E F H R L Z F K H D F C L @ A F I P
> F K A I A L B I ? N N L @ D I O I D F V I H @ F S F G G F I D H R G A I E F J A B X F J A K H G H B J
t F H G D E I K A F B K F M A F G J I P  G A B A K H G J F K A I A L B I ? N N L @ D I O I D F V I H @ F S A J F G O
? I F J A B V ? G D A N G F V F J A K H G M A F G J I l u n T l v n T l u m n Ã l u u n H B J F Z F B H J J @ F I I
K H I F I S A D E V ? G D A N G F K L B J A D A L B I l u v n P
> F K A I A L B I ? N N L @ D I O I D F V I E H Z F I D H @ D F J D L R F J A I K ? I I F J R F M L @ F D E F
F I D H R G A I E V F B D L M F { F H @ B A B C H B J G F H @ B A B C K L B D F B D V H B H C F V F B D
I O I D F V I T V H A B G O M L @ I K E L L G I T H A V A B C H D N F @ M L @ V H B K F A V N @ L Z F V F B D T
F B E H B K F J N @ L M F I I A L B H G A \ H D A L B H B J I K E L L G @ F B F S H G l x n T l u x n P > F K A I A L B
I ? N N L @ D I O I D F V A B F J ? K H D A L B E H I R F F B N @ L N L I F J M L @ H J V A B A I D @ H D A L B
N ? @ N L I F I D L N @ L Z A J F N F @ I L B H G I ? N N L @ D M L @ K L V N G F j H B J V H B H C F @ A H G
J F K A I A L B I l x n T l u y n P z B I L V F K H I F I J F K A I A L B I ? N N L @ D I O I D F V I H @ F
N @ L N L I F J D L R F ? I F J L B D L N L M F J ? K H D A L B V H B H C F V F B D A B M L @ V H D A L B
I O I D F V D L C F B F @ H D F L N D A L B I M L @ D E F J F K A I A L B V H U F @ I D L A V N @ L Z F N L G A K O T
I D @ H D F C O T N G H B B A B C T H I I F I I A B C H B J V L B A D L @ A B C L M D E F F J ? K H D A L B H G
I O I D F V I l u  n T H B J D L D E A I F j D F B D T K L B K F N D ? H G M @ H V F S L @ U I M L @ J F K A I A L B
I ? N N L @ D I O I D F V I E H Z F R F F B N @ L N L I F J M L @ E A C E F @ F J ? K H D A L B V H A B G O
A J F B D A M O A B C B F F J I M L @ I D ? J F B D I T D F H K E F @ I H B J L @ C H B A \ H D A L B R H I F J L B
L @ C H B A \ H D A L B F j A I D A B C I O I D F V I T N G H D M L @ V I H B J J H D H R H I F I l y n T l u  n T l u  n P
Ä _ Å Æ Ç È c f h b É h a b Æ Ç } ~ É  Ç b i
] E F B F F J L M J F K A I A L B I ? N N L @ D I O I D F V I A B
X F J A K H G  J ? K H D A L B A I ? @ C F B D A B L @ J F @ D L N @ L Z A J F E F G N D L D E F J F K A I A L B
V H U A B C N @ L K F I I A B J A M M F @ F B D G F Z F G I L M D E F F J ? K H D A L B N @ L K F I I P z B A D A H G G O
D E F F j H K D @ L G F H B J D E F K E H G G F B C F I L M J F K A I A L B I ? N N L @ D I O I D F V I E L ? G J R F
A J F B D A M A F J H B J A B L @ J F @ M L @ D E A I D L H K K ? @ H D F G O R F V H J F T H G G D E F
I D H U F E L G J F @ I A B Z L G Z F J A B D E F G F H @ B A B C N @ L K F I I I E L ? G J R F A J F B D A M A F J P
Q G G D E F I D H U F E L G J F @ I A B Z L G Z F J r À A C m s A B D E F G F H @ B A B C N @ L K F I I K H B ? I F
D E F S F H G D E L M F J ? K H D A L B H G J H D H A B J A M M F @ F B D S H O I H B J M L @ J A M M F @ F B D
J F K A I A L B V H U A B C N @ L K F I I F I H K K L @ J A B C D L D E F A @ @ F Y ? A @ F V F B D I P z B D F @ F I D F J
N H @ D A F I A B D E A I @ F C H @ J H @ F D E F M L G G L S A B C 
‚ X F J A K H G q D ? J F B D I S E L B F F J D L D @ H K U H B J V F H I ? @ F D E F A @
N F @ M L @ V H B K F T H B J A J F B D A M O H @ F H I M L @ A V N @ L Z F V F B D P
‚ X F J A K H G Â t F H G D E F J ? K H D A L B H G K L B D F B D N @ L Z A J F @ I S E L B F F J D L
U B L S E L S D E F A @ K L B D F B D A I ? I F J I L H I D L A V N @ L Z F H B J H J H N D
D E F A @ L M M F @ A B C I D L J A M M F @ F B D V H @ U F D I P
‚ X F J A K H G q K E L L G I Â X F J A K H G  J ? K H D A L B H G z B I D A D ? D A L B I H B J q F @ Z A K F I
D E H D B F F J D L ? B J F @ I D H B J D E F N @ L M A G F L M D E F A @ I D ? J F B D I H I S F G G H I
D E F F M M F K D A Z F B F I I L M D E F A @ D F H K E A B C H B J G F H @ B A B C V F D E L J I T L B G A B F
G F H @ B A B C @ F I L ? @ K F I T H B J D ? D L @ I P
‚ t F H G D E F J ? K H D A L B N L G A K O V H U F @ I @ F I N L B I A R G F M L @ D E F F Z H G ? H D A L B
H B J @ H B U A B C L M D E F I ? N F @ Z A I F J A B I D A D ? D A L B I H K K L @ J A B C D L C G L R H G
L @ F Z F B K ? I D L V K @ A D F @ A H P
À A C P m Ê Ë Ì Í Î Ï Ð Ñ Ò Î Ó Ô Õ Î Ö Î × Ø Ë × Ð Ó Ù Ò Î Ú Ø Ô Ø Ð Ö Ô Û Ü Ü Ð Ó Ë Ô Ý Ô Ë Î Ù Ô Ì Ö Ò
Ë Î Ú Ï Ö Ø Þ Û Î Ô Ø Ö Ù Î Ò Ø Ú Ì Ñ Î Ò Û Ú Ì Ë Ø Ð Ö
] H U A B C A B D L K L B I A J F @ H D A L B D E F H M L @ F V F B D A L B F J @ L G F I T K E H G G F B C F I M L @
J F K A I A L B V H U A B C M L K ? I L B u G H O F @ I  D E F F J ? K H D A L B H G T D E F A B I D A D ? D A L B H G
H B J D E F N L G A K O G H O F @ P
] E F F J ? K H D A L B H G G H O F @ r G H O F @ m A B À A C P m s F B C H C F I H G G D E F J F K A I A L B
I ? N N L @ D V H U A B C @ F C H @ J A B C D @ H A B A B C H B J G F H @ B A B C N @ L K F J ? @ F I P ] E F V H A B
I D H U F E L G J F @ I A B D E H D G F Z F G H @ F D E F I D ? J F B D I H B J D E F V F J A K H G Â E F H G D E
F J ? K H D A L B H G K L B D F B D N @ L Z A J F @ I P  A D E A B D E H D G F Z F G H J F K A I A L B I ? N N L @ D
I O I D F V ? D A G A \ F J H D H M @ L V D E F I D ? J F B D I  F B C H C F V F B D S A D E V F J A K H G
F J ? K H D A L B H G K L B D F B D T D E F A B D F @ H K D A L B R F D S F F B D E F V H B J D E F V H B J D E F
D ? D L @ I T I D ? J F B D I  J A C A D H G H I I F I I V F B D I H B J J F D H A G F J A J F B D A M A K H D A L B H B J ? I F
L M N @ L Z A J F J F J ? K H D A L B H G K L B D F B D P q L T H J F K A I A L B I ? N N L @ D I O I D F V I E L ? G J
N @ L Z A J F D L D E F I D ? J F B D I A B M L @ V H D A L B D E H D S A G G E F G N D E F V D @ H K U D E F A @
N @ L C @ F I I H B J M L K ? I L B H @ F H I M L @ A V N @ L Z F V F B D P q ? K E A B M L @ V H D A L B V H O
A B K G ? J F 
    ß   
                     ¡      ¢
                     ¡      ¢
£ ¤ ¥ ¦ § ¨ © ¥ ª « ¬ ¤ § ¦ ­ ¬ ¬ ® § ª ª ¬ ¯ © ¬ ° ± ² ¨ ¯ ³ ­ « ¥ ª § © ¥ ² ® ¥ ® § ± ³ © ³ ¨ ¬ ¥ ¦ ¦ ³ ¬ ² ± © ¤ ¥ ¦ ´ ² ³ ¨ ® § « µ ­ ³ © ¤ § ¦ ® ² © ­ ¬ ¬ ® ± ³ « « ¶ ¬ ° ¥ © ¬ ° ·
¸
² ® © ¬ ® © ¹ § ¶ ª ¤ § ® º ¬ ¯ ¨ ¥ ² ¨ © ² ± ¥ ® § « ¯ ³ ­ « ¥ ª § © ¥ ² ® ¥ ® § ® ¥ ¦ ¦ ³ ¬ ² ± © ¤ ¬ ´ ² ³ ¨ ® § « · £ ² ª ¥ © ¬ © ¤ ¬ ¯ § ¯ ¬ ¨ ¯ « ¬ § ¦ ¬ ³ ¦ ¬ © ¤ ¬ ° ² ¥ ¯ ¨ ² » ¥ ° ¬ ° ² ® © ¤ ¬ ¼ ¥ º ¥ © § « ½ ¥ ­ ¨ § ¨ ¶ ¯ § º ¬ ·
à‚ Ł F @ M L @ V H B K F J H D H r R F I D Â S L @ I F Â H Z F @ H C F I K L @ F I s H R L ? D H I N F K A M A K
D F I D T R L L U T I ? R W F K D L @ K L V R A B H D A L B L M D E F H R L Z F P
‚ z B J A Z A J ? H G @ H B U A B C A B D E F I D ? J F B D á I F J ? K H D A L B H G K L B D F j D P
‚ q N A J F @ k D O N F C @ H N E I J A I N G H O A B C N F @ M L @ V H B K F A B I F G F K D F J
D E F V H D A K H @ F H I H B J E A C E G A C E D D E F I D ? J F B D  I I D @ L B C H B J S F H U
N L A B D I P
‚ q D ? J F B D I M H Z L ? @ A D F G F H @ B A B C V F H B I H B J D F K E B A Y ? F I
] L D E A I F j D F B D T V F J A K H G Â E F H G D E F J ? K H D A L B H G K L B D F B D N @ L Z A J F @ I
D E @ L ? C E > q q H @ F H R G F D L M A B J A B M L @ V H D A L B M L @ D E F A @ K L B D F B D T R H I F J L B
G F H @ B F @ I  A B D F @ H K D A L B S A D E A D P ] E ? I T I ? K E H I O I D F V H G G L S I D E F D ? D L @ D L
D H U F J F K A I A L B I L B D E F H K D A L B I B F F J F J D L A V N @ L Z F D E F A @ V H D F @ A H G R O
N @ L Z A J A B C A B M L @ V H D A L B @ F C H @ J A B C D E F M L G G L S A B C 
‚ t L S D E F N @ L Z A J F J V F J A K H G F J ? K H D A L B H G K L B D F B D A I ? I F J T R H I F J
L B N @ L C @ H V T D A V F M @ H V F T J F V L C @ H N E A K I T F D K P
‚ t L S J L I D ? J F B D I N F @ M L @ V R H I F J L B @ F C A L B T D A V F M @ H V F H B J
J F V L C @ H N E A K I P
‚ t L S D E F ? I F L M D E F N @ L Z A J F J V F J A K H G K L B D F B D J L F I @ F G H D F I D L D E F
? I F L M L D E F @ V H D F @ A H G I L @ V F D E L J I P
‚  E H D D E F M F F J R H K U A I L B D E F N @ L Z A J F J V F J A K H G F J ? K H D A L B H G
K L B D F B D P
 A D E A B D E F z B I D A D ? D A L B G H O F @ D E F J F K A I A L B V H U A B C N @ L K F I I F I F B C H C F
J H D H @ F C H @ J A B C D E F N F @ M L @ V H B K F L M D E F F J ? K H D A L B H G N @ L C @ H V I  J H D H
@ F C H @ J A B C D E F N F @ M L @ V H B K F r A B @ F G H D A L B S A D E F B C H C F V F B D T I H D A I M H K D A L B
H B J I D ? J F B D H I I F I I V F B D Â M F F J R H K U s L M D E F F J ? K H D A L B H G V H D F @ A H G T G F H @ B A B C
J F I A C B I K L V N H @ A I L B I P  ? @ @ A K ? G ? V G F H @ B A B C L ? D K L V F I H B J I D ? J F B D I
G F H @ B A B C L ? D K L V F I K L ? G J R F V H N N F J M L @ A B I D A D ? D A L B H G F Z H G ? H D A L B
N F @ M L @ V H B K F P ] E ? I T D E F ? I F L M > q q S A G G N @ L Z A J F D E F M L G G L S A B C
A B M L @ V H D A L B 
‚ q D ? J F B D I  N F @ M L @ V H B K F R O V L J ? G F T F J ? K H D A L B H G N @ L C @ H V T
G F H @ B A B C @ F I L ? @ K F I T D F H K E A B C H B J G F H @ B A B C V F D E L J T D F H K E F @ T F D K P
‚ q D ? J F B D I  I H D A I M H K D A L B R O V L J ? G F T F J ? K H D A L B H G N @ L C @ H V T
G F H @ B A B C @ F I L ? @ K F I T D F H K E A B C H B J G F H @ B A B C V F D E L J T D F H K E F @ T F D K P
‚ q D ? J F B D I  F B C H C F V F B D H B J L B G A B F G F H @ B A B C @ F I L ? @ K F I ? I H C F
R H I F J L B D E F D A V F S E A K E F H K E I D ? J F B D F B C H C F I S A D E L B G A B F
V H D F @ A H G A B K L V N H @ A I L B S A D E D E F H Z F @ H C F P
‚  Z H G ? H D A L B H B J @ H B U A B C L M F J ? K H D A L B H G N @ L C @ H V I T G F H @ B F @ I T
D ? D L @ I H B J L B G A B F G F H @ B A B C @ F I L ? @ K F I P
‚ > H D H M L @ Z A I ? H G A I H D A L B D H A G L @ F J D L J A M M F @ F B D A B I D A D ? D A L B I B F F J I
H B J J A M M F @ F B D D O N F I L M ? I F J I D H B J H @ J I P
X F J A K H G Â t F H G D E  J ? K H D A L B Ł L G A K O X H U F @ I H @ F H G S H O I A B D F @ F I D F J A B
F M M A K A F B D K L I D k F M M F K D A Z F S H O I L M K L V N H @ A B C H B J A J F B D A M O C H N I A B D E F
V F J A K H G F J ? K H D A L B P > q q S A G G B F F J D L R F M F J S A D E J H D H M @ L V H R A C
B ? V R F @ L M A B I D A D ? D A L B I A B K G ? J A B C J H D H M L @ F B C H C F V F B D T I H D A I M H K D A L B H B J
I D ? J F B D H I I F I I V F B D Â M F F J R H K U T @ F C A L B T D A V F H B J J F V L C @ H N E A K I T G F H @ B A B C
V H D F @ A H G ? I F T F Z H G ? H D A L B H B J N F @ M L @ V H B K F P
o H I F J L B D E H D J H D H > q q E F G N I N L G A K O V H U F @ I J F K A J F L B D E F
F M M F K D A Z F B F I I L M D E F A @ I D @ H D F C O H B J D H K D A K I H B J N @ L H K D A Z F G O D H U F
A V N L @ D H B D J F K A I A L B I R O H B I S F @ A B C K @ A D A K H G Y ? F I D A L B I T I ? K E H I 
‚ t L S H @ F A B I D A D ? D A L B I @ H B U F J R O V ? G D A N G F K @ A D F @ A H H K K L @ J A B C D L
D E F A @ N F @ M L @ V H B K F H B J R F E H Z A L ? @ â
‚ t L S J L G F H @ B F @ I N F @ M L @ V L B H Z H A G H R G F U A B J I L M V F J A K H G
F J ? K H D A L B R H I F J L B @ F C A L B T D A V F H B J J F V L C @ H N E A K I â
‚  E H D A I D E F @ F D ? @ B L B A B Z F I D V F B D L B G F H @ B A B C V H D F @ A H G I I ? K E H I
D F j D R L L U I T F k G F H @ B A B C N G H D M L @ V I H B J L B G A B F K L B D F B D â
Q I J F N A K D F J A B À A C p D E F u G H O F @ I H @ F K L B B F K D F J T H B J D E F G H O F @ L B D L N
K H B B L D F j A I D S A D E L ? D D E F G H O F @ R F G L S P z B D E F M A @ I D G H O F @ D E F D S L C @ L ? N I
L M I D H U F E L G J F @ I K L k F j A I D H B J M L @ D H U A B C H J F K A I A L B R H I F J L B D E F J H D H
H Z H A G H R G F T R L D E L M D E F I D H U F E L G J F @ I I E L ? G J N @ L Z A J F D E F A @ N H @ D L M D E F J H D H
A B L @ J F @ D E F > q q D L N @ L N F @ G O S L @ U P ] E F I F K L B J G H O F @ K H B B L D C F D H B O
J F K A I A L B M @ L V D E F > q q T ? B G F I I H G G D E F J H D H L M D E F M A @ I D G F Z F G F j A I D T S E A G F
H D D E F D E A @ J G F Z F G D E F @ F A I D E F N @ F @ F Y ? A I A D F D E H D J A M M F @ F B D A B I D A D ? D A L B I
N @ L Z A J F D E F A @ J H D H M L @ N L G A K O J F K A I A L B V H U A B C P
À A C P p ã Ê Ê Ð Û Ë Ü Û Ë ä Ø Ë Ï Ø Ö å Ñ Ì Ý Î Ó Ô Ð × æ Î Ò Ø Ú Ì Ñ ç Ò Û Ú Ì Ë Ø Ð Ö
X F J A K H G F J ? K H D A L B I D H B J H @ J I H @ F V H D ? @ F F B L ? C E A B L @ J F @ D L K L J F D E F
V F J A K H G F J ? K H D A L B J H D H l m n H B J D E F X F J o A Y ? A D L ? I R G ? F N @ A B D l p n S E A K E
I E H N F H K L B B F K D A L B R F D S F F B J A M M F @ F B D F J ? K H D A L B H G I D H B J H @ J I P z B L @ J F @
J F K A I A L B I ? N N L @ D I O I D F V I D L N @ L Z A J F H K L B K @ F D F @ F I ? G D I H D D E F
F J ? K H D A L B H G G F Z F G H G G D E F X F J o A Y ? A D L ? I  L B I L @ D A ? V I D H B J H @ J I l  n S A G G
R F ? I F J r À A C u s  À L @ F j H V N G F D E F F J ? K H D A L B H G K L B D F B D A D I F G M r Á A @ D ? H G
Ł H D A F B D T q  ¿ w X M L @ t F H G D E K H @ F s I E L ? G J R F L @ C H B A I F J I L H I D L R F H R G F
D L I E H @ F A B D F @ H K D A Z F K L V N ? D F @ N @ L C @ H V I D E H D I A V ? G H D F @ F H G G A M F K G A B A K H G
I K F B H @ A L I M L @ F J ? K H D A L B H B J H I I F I I V F B D N ? @ N L I F I H B J G F H @ B A B C
@ F I L ? @ K F I T R ? D A D H G I L B F F J H I D H B J H @ J A \ F J J F I K @ A N D A L B L M E F H G D E K H @ F
F J ? K H D A L B H G @ F I L ? @ K F I H B J H K D A Z A D A F I r t { ¿ X s P ] L D E A I F j D F B D T H
K L V V L B M L @ V H D M L @ F j K E H B C A B C K G A B A K A H B K L B D H K D T F J ? K H D A L B T D @ H A B A B C T
K F @ D A M A K H D A L B T H B J V F V R F @ I E A N A B M L @ V H D A L B r Ł @ L M F I I A L B H G Ł @ L M A G F s A I
F I I F B D A H G A B L @ J F @ D L V L B A D L @ G F H @ B F @ I  N F @ M L @ V H B K F T F B C H C F V F B D H B J
I H D A I M H K D A L B H K K L V N G A I E F J S A D E H K L V V L B M L @ V H D M L @ D E F F j N F K D F J
G F Z F G I L M N F @ M L @ V H B K F @ F G H D F J D L H K L V N F D F B K O M @ H V F S L @ U
r Ł F @ M L @ V H B K F À @ H V F S L @ U s P z B D E F A B D F @ F I D R L D E L M D E F F J ? K H D A L B H G H B J
D E F A B I D A D ? D A L B H G G H O F @ A I H K L V V L B M L @ V H D M L @ C H D E F @ A B C H B J
K L V V ? B A K H D A B C F Z H G ? H D A L B J H D H L B E F H G D E K H @ F F J ? K H D A L B H K D A Z A D A F I
r X  X q s T S E A G F H K L V V L B M L @ V H D M L @ J L K ? V F B D A B C G F H @ B F @
K L V N F D F B K O H B J F B D @ ? I D V F B D H K @ L I I D E F K L B D A B ? ? V L M E F H G D E
N @ L M F I I A L B I F J ? K H D A L B r  J ? K H D A L B H G Q K E A F Z F V F B D s H B J M L @ @ F N L @ D A B C
    è   
                     ¡      ¢
                     ¡      ¢
£ ¤ ¥ ¦ § ¨ © ¥ ª « ¬ ¤ § ¦ ­ ¬ ¬ ® § ª ª ¬ ¯ © ¬ ° ± ² ¨ ¯ ³ ­ « ¥ ª § © ¥ ² ® ¥ ® § ± ³ © ³ ¨ ¬ ¥ ¦ ¦ ³ ¬ ² ± © ¤ ¥ ¦ ´ ² ³ ¨ ® § « µ ­ ³ © ¤ § ¦ ® ² © ­ ¬ ¬ ® ± ³ « « ¶ ¬ ° ¥ © ¬ ° ·
¸
² ® © ¬ ® © ¹ § ¶ ª ¤ § ® º ¬ ¯ ¨ ¥ ² ¨ © ² ± ¥ ® § « ¯ ³ ­ « ¥ ª § © ¥ ² ® ¥ ® § ® ¥ ¦ ¦ ³ ¬ ² ± © ¤ ¬ ´ ² ³ ¨ ® § « · £ ² ª ¥ © ¬ © ¤ ¬ ¯ § ¯ ¬ ¨ ¯ « ¬ § ¦ ¬ ³ ¦ ¬ © ¤ ¬ ° ² ¥ ¯ ¨ ² » ¥ ° ¬ ° ² ® © ¤ ¬ ¼ ¥ º ¥ © § « ½ ¥ ­ ¨ § ¨ ¶ ¯ § º ¬ ·
éN @ L M F I I A L B H G F J ? K H D A L B H B J K F @ D A M A K H D A L B @ F G H D F J H K K L V N G A I E V F B D I
r Q K D A Z A D O w F N L @ D A B C s A I F I I F B D A H G M L @ J F K A I A L B I ? N N L @ D I O I D F V I A B
V F J A K H G F J ? K H D A L B P À L @ H G G D E F u G H O F @ I r N L G A K O T A B I D A D ? D A L B H G H B J
F J ? K H D A L B H G G H O F @ s H K L V V L B M L @ V H D M L @ @ F N @ F I F B D A B C H G A I D L M
K L V N F D F B K A F I @ F G F Z H B D D L H N @ L M F I I A L B L @ I N F K A H G D O A I B F F J F J
r  L V N F D F B K A F I s P Q K L V V L B M L @ V H D M L @ K ? @ @ A K ? G ? V J H D H M L @
R F B K E V H @ U A B C H B J F J ? K H D A L B H G @ F I F H @ K E r  ? @ @ A K ? G ? V z B Z F B D L @ O s H B J
D E F D @ H K U A B C T N G H B B A B C T H B J H ? J A D L M G F H @ B F @ I  F J ? K H D A L B H G D @ H W F K D L @ O
H K @ L I I V F J A K H G I K E L L G I H B J B H D A L B H G L @ C H B A \ H D A L B I r  J ? K H D A L B H G
] @ H W F K D L @ O s H @ F B F K F I I H @ O A B L @ J F @ H J F K A I A L B I ? N N L @ D I O I D F V D L
N @ L Z A J F Z H G ? H R G F A B M L @ V H D A L B M L @ N L G A K O V H U F @ I P
À A C P u ã Ì Ë Ì Ó Î Ü Ó Î Ô Î Ö Ë Ì Ë Ø Ð Ö Ë Ï Ó Ð Û ê Ï æ Î Ò ë Ø Þ Û Ø Ë Ð Û Ô ì Ð Ö Ô Ð Ó Ë Ø Û Ù
Î Ò Û Ú Ì Ë Ø Ð Ö Ô Ë Ì Ö Ò Ì Ó Ò Ô Ø Ö Ó Î Ñ Ì Ë Ø Ð Ö ä Ø Ë Ï Ë Ï Î å Ñ Ì Ý Î Ó Ô
í _ î d a g ï f É h d a i
z B D E A I N H N F @ S F E H Z F I E H N F J D E F G A U F G O @ L G F I L M
J F K A I A L B I ? N N L @ D I O I D F V I A B V F J A K H G F J ? K H D A L B D L C F D E F @ S A D E D E F A @
K E H G G F B C F I H B J M ? D ? @ F H K D A L B I P ] E F N @ L N L I F J M @ H V F S L @ U @ F Z F H G I D E F
B F F J I H B J A I A B D F B J F J D L N @ L Z A J F C ? A J H B K F M L @ M ? D ? @ F A V N G F V F B D H D A L B I
A B D E F I K A F B D A M A K H @ F H L M X F J A K H G  J ? K H D A L B z B M L @ V H D A K I P  F I E L S K H I F
D E F G A B U H C F R F D S F F B F j A I D A B C V F J A K H G F J ? K H D A L B I D H B J H @ J I H B J
N H @ H J H D H S E A K E H @ F N H @ H V L ? B D M L @ D E F A V N G F V F B D H D A L B L M I ? K E H
M @ H V F S L @ U P ] E F S E L G F N A K D ? @ F L M V F J A K H G F J ? K H D A L B K E H G G F B C F I A I
J F K L @ H D F J S A D E D F K E B A K H G I D H B J H @ J I A B H B H D D F V N D D L F V N E H I A I F E L S
F I I F B D A H G > q q V A C E D D ? @ B L ? D D L R F A B M ? D ? @ F O F H @ I P
 D E A K H G G A V A D H D A L B I A B ? I A B C J F K A I A L B I ? N N L @ D I O I D F V I A B V F J A K H G
F J ? K H D A L B K L ? G J R F F H I A G O @ H A I F J T H B J F Z F B D E L ? C E S H O I L M E H B J G A B C
I D ? J F B D I á N @ A Z H K O A B I V H G G I K H G F @ F I F H @ K E V A C E D R F I D @ H A C E D M L @ S H @ J T
A B I D A D ? D A L B I I D @ ? C C G F D L K @ F H D F I ? K E C F B F @ A K F D E A K H G M @ H V F S L @ U I P
q L G ? D A L B I E H Z F R F F B N @ L N L I F J l v  n H G L B C v H j L B I  D @ H B I N H @ F B K O T
I D ? J F B D K L B D @ L G L Z F @ J H D H T @ A C E D L M H K K F I I T H K K L ? B D H R A G A D O H B J
H I I F I I V F B D P
 j A I D A B C F J ? K H D A L B H G J H D H V A B A B C E H I R F F B F V N G L O F J M L @ H Z H @ A F D O L M
K L B D F j D I A B F J ? K H D A L B D L J H D F H B J V H B O L M D E F C F B F @ H G N ? @ N L I F I O I D F V I
K L ? G J N L D F B D A H G G O C ? A J F D E F J F I A C B L M > q q A B X F J A K H G  J ? K H D A L B
S A D E L ? D K L B I A J F @ A B C D E F ? B A Y ? F H I N F K D I L M A D P Q E L G A I D A K H N N @ L H K E M L @ H
J F K A I A L B I ? N N L @ D I O I D F V M L @ V F J A K H G F J ? K H D A L B S A G G M A B J A D I N G H K F A B
D E F J A M M F @ F B D I D H U F E L G J F @ I ? I F L B G O A M D E F J H D H F G H R L @ H D F J E H Z F H
K L B K @ F D F I D @ ? K D ? @ F P ] E A I A I H K E A F Z H R G F D E @ L ? C E D E F F j A I D A B C V F J A K H G
F J ? K H D A L B I D H B J H @ J I P z B H J J A D A L B T G A B U F J V F K E H B A I V I R F D S F F B D E F
A B I D A D ? D A L B I H @ F F I I F B D A H G A B L @ J F @ M L @ H J F K A I A L B I ? N N L @ D I O I D F V D L
H B H G O I F S A J F G O ? I F M ? G J H D H H B J E F G N A B J F K A I A L B V H U A B C P Q G L B C D E A I
G A B F M L @ F J ? K H D A L B H G @ F I L ? @ K F I T D E F V  J ? K H D L @ N @ L W F K D l p  n T l p p n T l v m n T
l v p n N @ L N L I F J H B ? V R F @ L M R F I D N @ H K D A K F I T H G L B C S A D E L N F B I L ? @ K F
V F K E H B A I V I D L A B D F @ G A B U F J ? K H D A L B H G @ F I L ? @ K F I H B J V L B A D L @ D E F A @
F Z L G ? D A L B P À ? @ D E F @ @ F I F H @ K E A I B F F J F J L B D E F A B D F @ G A B U A B C R F D S F F B D E F
N H @ H J H D H l m  n L M D E F J A M M F @ F B D I O I D F V I P ] L D E A I F j D F B D D E F F j N H B I A L B L M
G F H @ B A B C H B H G O D A K I H B J F J ? K H D A L B H G J H D H V A B A B C l v u n T l v v n L Z F @ D E F G H I D
M F S O F H @ I G L L U I N @ L V A I A B C M L @ K @ F H D A B C A B D F G G A C F B D D F K E B A Y ? F I D L R F
? I F J A B J F K A I A L B I ? N N L @ D I O I D F V I P Q B L D E F @ K L V N L B F B D D E H D I E L ? G J R F
D H U F B A B D L K L B I A J F @ H D A L B A I D E F @ F N @ F I F B D H D A L B L M J H D H D H A G L @ F J D L D E F
J A M M F @ F B D I D H U F E L G J F @ I A B L @ J F @ D L ? B J F @ I D H B J H B J C H A B D E F V L I D L ? D L M
A D l v x n T l v y n P ] E A I A I N @ L R H R G O D E F S E L G F F I I F B K F R F E A B J D E F R A C
F J ? K H D A L B H G J H D H H B J D E F A @ @ F K F B D F j N G L I A L B P
] L K L B K G ? J F T A D A I R F G A F Z F J D E H D > q q M L @ X F J A K H G  J ? K H D A L B S A G G M A B J
A D I ? B A Y ? F N G H K F A B F J ? K H D A L B N @ H K D A K F A B D E F O F H @ I D L K L V F P ] E F M L ? @
J A M M F @ F B D C @ L ? N I K G ? I D F @ F J A B D E F D E @ F F G F Z F G I L M V F J A K H G F J ? K H D A L B
E H Z A B C H Z F I D F J A B D F @ F I D F J A B A D T D E F O S A G G Z H G ? F L ? D N ? D I L M > q q M L @
X F J A K H G  J ? K H D A L B A B H J A M M F @ F B D S H O H B J ? I F A D M L @ J A M M F @ F B D @ F H I L B I
H B J M @ L V H J A M M F @ F B D N F @ I N F K D A Z F P ð F F N A B C D E F I O I D F V I K L V N G A H B D S A D E
V F J A K H G F J ? K H D A L B D F K E B A K H G I D H B J H @ J I S A G G N @ L R H R G O N @ L Z A J F D E F
N A Z L D H G N L A B D M L @ D E F S A J F @ F j N G L A D H D A L B L M D E F J A M M F @ F B D J H D H A B D E F
J F K A I A L B V H U A B C N @ L K F I I P ] L D E A I F j D F B D D E A I N H N F @ E H I N ? D H I V H G G R ? D
Z A D H G K L @ B F @ I D L B F D L S H @ J I D E H D J A @ F K D A L B P
ñ
_ ò g  a d ó ï Ç e  ô Ç a b É i
] E A I S L @ U A I I ? N N L @ D F J R O   Q X  z 
 L L @ J A B H D A L B Q K D A L B I A B D E F I K A F B D A M A K F @ H L M X F J A K H G  J ? K H D A L B
z B M L @ V H D A K I M L @ M L I D F @ A B C z ] I U A G G I M L @ E F H G D E K H @ F S L @ U M L @ K F A B D E F  
H B J  q Q  r E D D N  Â Â S S S P K H V F A k N @ L W F K D P F ? s T H N @ L W F K D M ? B J F J ? B J F @ D E F
q F Z F B D E À @ H V F S L @ U Ł @ L C @ H V V F T H I H K L L @ J A B H D A L B H B J I ? N N L @ D H K D A L B
r z  ] k p  m u P x P m P õ P Q P B L y m m  y  s P
ö _ ÷ Ç g ï ~ c ~ b h d a d ø h a b Ç c Ç É b É i ù
[ L B F J F K G H @ F J P 
ú
_ û Ç ø Ç c Ç a g Ç É
l m n q P ] P ð L B I D H B D A B A J A I T  P ð H G J L ? J A T H B J Ł P > P o H V A J A I T   B H R G A B C
 L B D F B D q E H @ A B C A B  L B D F V N L @ H @ O X F J A K H G  J ? K H D A L B  Q w F Z A F S L M
] F K E B A K H G q D H B J H @ J I T  ü ý þ Ö × ý ß Î Ú Ï Ö Ð Ñ ý   Î Ì Ñ Ë Ï Ú ý T Z L G P  T B L P y T N N P u y u Ã
u  x T p    P
l p n X F J o A Y ? A D L ? I  L B I L @ D A ? V T  X F J o A Y ? A D L ? I   L G G H R L @ H D A Z F
] F K E B L G L C A F I M L @ X F J A K H G  J ? K H D A L B T  o H G D A V L @ F T X > T  q Q T p  m u P
l u n õ P  P [ W A F T ð P ð P Ł @ L A H T Q P o P ] E L D H T w P ð P  P À A B B A F T > P Ł P
t L N U A B I T q P X P o H B U I T > P o P  H G G H E H B T [ P Ł P Ł @ L B U T ð P  P w H I U T > P ] P
{ H K U G H B J T H B J ] P  P ð L D D U F T   G A B A K H G > F K A I A L B q ? N N L @ D q O I D F V I H B J
Ł @ F Z F B D A L B  Q  L V V ? B A D O õ ? A J F  H @ J A L Z H I K ? G H @ > A I F H I F q O I D F V H D A K
w F Z A F S P T   Ù ý ü ý  Ó Î  ý æ Î Ò ý T Z L G P v  T B L P x T N N P   v Ã  x T [ L Z P p  m x P
l v n  P w P Q J H V I H B J w P  P > @ H U F T  q E H @ F J J F K A I A L B k V H U A B C H B J
F Z A J F B K F k R H I F J N @ H K D A K F T  ì Ð Ù Ù Û Ö Ø Ë Ý æ Î Ö Ë ý   Î Ì Ñ Ë Ï ü ý T Z L G P v p T B L P m T
N N P   Ã m  x T p   y P
l x n X P ] F G F V T  > q q A B F J ? K H D A L B H G L @ C H B A \ H D A L B I T  ì Ð Ù Ü Û Ë ý ç Ò Û Ú ý T
Z L G P m v T B L P m T N N P y m Ã y  T  H B P m    P
l y n Á P Ł P o @ F I M F G F H B H B J [ P õ E A I L A ? T  t A C E F @ F J ? K H D A L B J F K A I A L B
V H U A B C H B J J F K A I A L B I ? N N L @ D I O I D F V I T   Ê ç  Ê ß Ó Ì Ö Ô ý  Ò  ý ç Ö ê ý
ç Ò Û Ú ý T Z L G P p T B L P  T N N P v u Ã x p T p    P
l  n q P ] P ð L B I D H B D A B A J A I T Ł P  P ð ? V V F @ Z L G J T { P À P { ? Y ? F T H B J { P ð P
Á L C B A G J T  Q Ł @ L N L I F J À @ H V F S L @ U D L  B @ A K E [ L @ S F C A H B  t w q O I D F V
S A D E t F H G D E k D @ ? I D F J z B M L @ V H D A L B M L @ Ł H D A F B D I H B J Ł @ L M F I I A L B H G I P T  Ê Ë Û Ò ý
  Î Ì Ñ Ë Ï ß Î Ú Ï Ö Ð Ñ ý þ Ö × Ð Ó Ù ý T Z L G P p m u T N N P m v  Ã x p T  H B P p  m x P
l  n X F J o A Y ? A D L ? I  L B I L @ D A ? V T  X F J o A Y ? A D L ? I k X A I I A L B H B J q K L N F T 
p  m x P l ¿ B G A B F n P Q Z H A G H R G F 
E D D N  Â Â S S S P V F J R A Y P L @ C Â H R L ? D  ? I Â V A I I A L B Â A B J F j P E D V G P l Q K K F I I F J  p  k
X H O k p    n P
       
                     ¡      ¢
                     ¡      ¢
£ ¤ ¥ ¦ § ¨ © ¥ ª « ¬ ¤ § ¦ ­ ¬ ¬ ® § ª ª ¬ ¯ © ¬ ° ± ² ¨ ¯ ³ ­ « ¥ ª § © ¥ ² ® ¥ ® § ± ³ © ³ ¨ ¬ ¥ ¦ ¦ ³ ¬ ² ± © ¤ ¥ ¦ ´ ² ³ ¨ ® § « µ ­ ³ © ¤ § ¦ ® ² © ­ ¬ ¬ ® ± ³ « « ¶ ¬ ° ¥ © ¬ ° ·
¸
² ® © ¬ ® © ¹ § ¶ ª ¤ § ® º ¬ ¯ ¨ ¥ ² ¨ © ² ± ¥ ® § « ¯ ³ ­ « ¥ ª § © ¥ ² ® ¥ ® § ® ¥ ¦ ¦ ³ ¬ ² ± © ¤ ¬ ´ ² ³ ¨ ® § « · £ ² ª ¥ © ¬ © ¤ ¬ ¯ § ¯ ¬ ¨ ¯ « ¬ § ¦ ¬ ³ ¦ ¬ © ¤ ¬ ° ² ¥ ¯ ¨ ² » ¥ ° ¬ ° ² ® © ¤ ¬ ¼ ¥ º ¥ © § « ½ ¥ ­ ¨ § ¨ ¶ ¯ § º ¬ ·
l  n X P  L G N F @ I T  P [ H W W H @ T ð P Á F @ R F @ D T H B J  P > ? Z H G T  ] @ H K U A B C
Q K D ? H G  I H C F  D E F Q D D F B D A L B X F D H J H D H Q N N @ L H K E T  ç Ò Û Ú ý ß Î Ú Ï Ö Ð Ñ ý
Ê Ð Ú ý T Z L G P m  T B L P u T N N P m  y Ã m p m T p    P
l m  n { P X P  H V N R F G G H B J Ł P o H @ U F @ T  Q K D A Z A D O > H D H H B J Ł H @ H J H D H P 
 A q   F D A I T N P  T p  m u P
l m m n > P õ A L @ J H B L T q P > A F D \ F T  P q N H V N A B H D L T > P ] H A R A T  P ð H G J L ? J A T
[ P > L Z @ L G A I T  P X A D I L N L ? G L ? T t P 	 P 
 ? T q P ð L B I D H B D A B A J A I T  P o @ H D I H I T
H B J Ł P o H V A J A I T  ] L S H @ J I G A B U A B C F J ? K H D A L B H G @ F I L ? @ K F I L B D E F S F R
D E @ L ? C E K G ? I D F @ A B C H B J F B @ A K E V F B D  D E F V  J ? K H D L @ I K E F V H T  A B ç 
Î Ò Û Ú Ì Ë Ø Ð Ö  ç  Ô Ú Ø Î Ö Ú Î T Ł P o H V A J A I H B J  D H G T  J I P Ł G L Z J A Z T o ? G C H @ A H 
X F J A K H G Ł ? R G A I E A B C Á Q Ł T p  m m P
l m p n Ł P > P o H V A J A I T q P  L B I D H B D A B A J A I T  P ð H G J L ? J A T [ P X H C G H Z F @ H I T
H B J  P Ł H N N H I T  ] E F ? I F L M  F R p P  A B D F H K E A B C X F J A K H G z B M L @ V H D A K I
D L N L I D C @ H J ? H D F V F J A K H G I D ? J F B D I  M A @ I D F j N F @ A F B K F I P Ł ? R G A I E F J H I
X ? G D A V F J A H Q N N F B J A j A B   O I F B R H K E õ P X F J A K A B F p P   q L K A H G
[ F D S L @ U A B C T  L G G H R L @ H D A L B T Ł H @ D A K A N H D A L B T Q N L V F J A H D A L B T H B J
¿ N F B B F I I T  ü æ Î Ò þ Ö Ë Î Ó Ö Î Ë  Î Ô T Z L G P m  T B L P u T N P F p p T p    P
l m u n  P õ @ F F B E L S T o P w L R F G A H T H B J  P  P t ? C E F I T  { F H @ B A B C T
] F H K E A B C T H B J q K E L G H @ I E A N A B H > A C A D H G Q C F   F R p P  H B J  G H I I @ L L V
w F I F H @ K E   E H D Ł H D E q E L ? G J  F ] H U F [ L S â T  ç Ò Û Ú ý  Î Ô ý T Z L G P u  T B L P
v T N N P p v y Ã p x  T  ? B P p    P
l m v n  P ð H G J L ? J A T q P ð L B I D H B D A B A J A I T H B J Ł P o H V A J A I T   F R p P 
Q N N @ L H K E F I M L @ Q K D A Z F T  L G G H R L @ H D A Z F { F H @ B A B C A B X F J A K A B F H B J
t F H G D E T  A B   Î Ì Ñ Ë Ï Ì Ö Ò æ Î Ò Ø Ú Ì Ñ þ Ö × Ð Ó Ù Ì Ë Ø Ú Ô  ß Ï Î  Õ Ø Þ Û Ø Ë Ý  ý  ß Ó Î Ö Ò
Ì Ö Ò ë Î Ý Ð Ö Ò T q P X L E H V V F J H B J  P À A H A J E A T  J I P t F @ I E F O T Ł Q T  q Q 
z õ z õ G L R H G T p  m  P
l m x n  P ð H G J L ? J A T q P ð L B I D H B D A B A J A I T H B J Ł P o H V A J A I T   F R Q J Z H B K F I
A B  J ? K H D A L B  z B D F @ H K D A Z F T  L G G H R L @ H D A Z F { F H @ B A B C Z A H  F R p P  T  A B
 × × Î Ú Ë Ø  Î  þ Ö Ë Î Ó Ì Ú Ë Ø  Î Ì Ö Ò ì Ð ê Ö Ø Ë Ø  Î æ Î Ë Ï Ð Ò Ô × Ð Ó ç   Î Ì Ó Ö Ø Ö ê ã Î Ô Ø ê Ö 
ì Ó Î Ì Ë Ø Ö ê Ì Ö  Ü Ë Ø Ù Ì Ñ ç Ò Û Ú Ì Ë Ø Ð Ö ç  Ü Î Ó Ø Î Ö Ú Î T Q P ] \ H B H Z H @ A H B J [ P
] I H N H D I L ? G A I T  J I P t F @ I E F O T Ł Q T  q Q  z B M L @ V H D A L B q K A F B K F
w F M F @ F B K F T z õ z õ G L R H G T p  m p P
l m y n o P o P Q G F j H B J F @ T   F R p P   Q [ F S  H Z F L M z B B L Z H D A L B M L @
] F H K E A B C H B J { F H @ B A B C â T  ç Ò Û Ú ý  Î  ý T Z L G P v m T B L P p T N N P u p Ã v v T p   y P
l m  n X P t H B I F B H B J q P  @ J G F O T  
 L ? ] ? R F H B J ¿ D E F @  F R p P 
Q N N G A K H D A L B I M L @ [ ? @ I A B C  J ? K H D A L B T   Ö Ñ Ø Ö Î ü ý  Û Ó Ô ý þ Ö × Ð Ó Ù Ì Ë Ø Ú Ô T Z L G P
m u T B L P u T N N P m Ã p  T p    P
l m  n q P ð L B I D H B D A B A J A I T { P À F @ B H B J F \ k { ? Y ? F T Ł P o H V A J A I T H B J w P
ð H @ G I F B T  ] E F w L G F L M ] H j L B L V A F I A B q L K A H G X F J A H H B J D E F q F V H B D A K
 F R M L @ t F H G D E  J ? K H D A L B P Q q D ? J O L M q [ ¿ X  >  ] ] F @ V I A B

 L ? ] ? R F t F H G D E Á A J F L ] H C I P T  æ Î Ë Ï Ð Ò Ô þ Ö × ý æ Î Ò ý T Z L G P x p T B L P p T N N P
m y  Ã m   T À F R P p  m u P
l m  n X P Q P X H O F @ T Ł P ð H @ H V N A N F @ A I T Q P ð ? U ? @ A U L I T Á P ð H @ U H G F D I A I T ð P
q D H V H D H U A I T > P Á A G G H @ @ L F G T H B J Q P { F A I T  Q N N G O A B C q F V H B D A K  F R
D F K E B L G L C A F I D L A V N @ L Z F D E F @ F D @ A F Z H G T K @ F J A R A G A D O H B J ? I F L M E F H G D E k
@ F G H D F J S F R @ F I L ? @ K F I P T    Î Ì Ñ Ë Ï þ Ö × Ð Ó Ù Ì Ë Ø Ú Ô ü ý T Z L G P m  T B L P p T N N P  x Ã
m m x T  ? B P p  m m P
l p  n q P ] P ð L B I D H B D A B A J A I T > P q N H K E L I T  P > H M G A T  P o w Q ] q Q q T Ł P
CPVQPKQW." cpf" R0" F0" DCOKFKU." ÐoGfwecvqt" Xknncig鳥<" Ogfkecn"
 J ? K H D A L B H G w F I L ? @ K F I A B D E F  @ H L M q F V H B D A K  F R r S F R u P  s 
q L K A H G X F J A H r S F R p P  s T  A B   Ë Ï þ Ö Ë Î Ó Ö Ì Ë Ø Ð Ö Ì Ñ ì Ð Ö × Î Ó Î Ö Ú Î Ð × Ë Ï Î
ç Û Ó Ð Ü Î Ì Ö  Î Ò Î Ó Ì Ë Ø Ð Ö × Ð Ó æ Î Ò Ø Ú Ì Ñ þ Ö × Ð Ó Ù Ì Ë Ø Ú Ô  Û Ì Ñ Ø Ë Ý Ð ×  Ø × Î Ë Ï Ó Ð Û ê Ï
 Û Ì Ñ Ø Ë Ý Ð × þ Ö × Ð Ó Ù Ì Ë Ø Ð Ö ﬀ æ þ ç   ﬁ  ﬂ ì ã ﬂ ﬃ Ø Ñ Ñ Ì ê Î  Ó Î Ô Î Ö Ë Ì Ë Ø Ð Ö T p    T
N N P m Ã v P
l p m n  P o @ H D I H I T õ P ð H N I H I T q P ð L B I D H B D A B A J A I T õ P ð L ? D I L ? @ A J A I T H B J Ł P
> P o H V A J A I T  Q I F V H B D A K S A U A S A D E A B V L L J G F M L @ õ @ F F U V F J A K H G
F J ? K H D A L B T  A B       Ö Ò þ ç ç ç þ Ö Ë Î Ó Ö Ì Ë Ø Ð Ö Ì Ñ Ê Ý Ù Ü Ð Ô Ø Û Ù Ð Ö
ì Ð Ù Ü Û Ë Î Ó  ë Ì Ô Î Ò æ Î Ò Ø Ú Ì Ñ Ê Ý Ô Ë Î Ù Ô T p    T N N P m Ã y P
l p p n q P ] P ð L B I D H B D A B A J A I T { P z L H B B A J A I T > P q N H K E L I T  P o @ H D I H I T H B J Ł P
> P o H V A J A I T  V  J ? K H D L @ u P   K L V R A B A B C I F V H B D A K H B J I L K A H G S F R
H N N @ L H K E F I A B I E H @ A B C H B J @ F D @ A F Z A B C V F J A K H G F J ? K H D A L B @ F I L ? @ K F I T  A B
 Ó Ð Ú Ð × Ê Î Ù Ì Ö Ë Ø Ú Ì Ö Ò Ê Ð Ú Ø Ì Ñ æ Î Ò Ø Ì  Ò Ì Ü Ë Ì Ë Ø Ð Ö Ì Ö Ò  Î Ó Ô Ð Ö Ì Ñ Ø  Ì Ë Ø Ð Ö
!
Ê æ   " ä Ð Ó Í Ô Ï Ð Ü T p  m p P
l p u n  P Ł H D L B T Ł P > P o H V A J A I T õ P  O I F B R H K E T X P t H B I F B T H B J X P
 H R @ F @ T   j N F @ A F B K F A B D E F  I F L M q L K A H G X F J A H A B X F J A K H G H B J t F H G D E
 J ? K H D A L B P  L B D @ A R ? D A L B L M D E F z X z Q q L K A H G X F J A H  L @ U A B C õ @ L ? N P T 
# Î Ì Ó Õ ý æ Î Ò ý þ Ö × Ð Ó Ù ý T Z L G P y T B L P m T N N P p m Ã  T p  m m P
l p v n q P ð L B I D H B D A B A J A I T { P À F @ B H B J F \ k { ? Y ? F T Ł P o H V A J A I T H B J w P
ð H @ G I F B T   j N G L @ A B C q L K A H G X F J A H H B J q F V H B D A K  F R M L @ t F H G D E
 J ? K H D A L B T  A B  Ó Ð Ú Î Î Ò Ø Ö ê Ô Ð × Ë Ï Î  Ö Ò þ Ö Ë Î Ó Ö Ì Ë Ø Ð Ö Ì Ñ  Ð Ó Í Ô Ï Ð Ü Ð Ö
 Î Õ Ê Ú Ø Î Ö Ú Î Ì Ö Ò þ Ö × Ð Ó Ù Ì Ë Ø Ð Ö ç  Ú Ï Ì Ö ê Î Ø Ö Ë Ï Î æ Î Ò Ø Ú Ì Ñ  Î Õ
!
æ Î Ò ç 
  ﬁ ﬁ "  Ø Ö   Ë Ï  ì æ ì Ð Ö × Î Ó Î Ö Ú Î Ð Ö þ Ö × Ð Ó Ù Ì Ë Ø Ð Ö Ì Ö Ò $ Ö Ð ä Ñ Î Ò ê Î
æ Ì Ö Ì ê Î Ù Î Ö Ë T p  m m T N N P m  Ã m  P
l p x n Q P 	 P Q O A B J F T Q P o P Q J F D ? B W A T X P o F G G L T H B J ¿ P Q P ¿ J F B A O A T
 Ł F @ M L @ V H B K F  Z H G ? H D A L B L M [ H A Z F o H O F I H B J > F K A I A L B q D ? V N
Q G C L @ A D E V I A B X A B A B C q D ? J F B D I   J ? K H D A L B H G > H D H T  Ö Ë Î Ó Ö Ì Ë Ø Ð Ö Ì Ñ ü ý
ì Ð Ù Ü Û Ë ý Ê Ú Ø ý þ Ô Ô Û Î Ô T Z L G P m  T B L P v T N N P m v  Ã m x m T p  m u P
l p y n > P ð F @ @ T   I A B C > H D H X A B A B C w F I ? G D I D L z V N @ L Z F  J ? K H D A L B H G
Á A J F L õ H V F > F I A C B T  ü ç ã æ  ü Ð Û Ó Ö Ì Ñ Ð × ç Ò Û Ú Ì Ë Ø Ð Ö Ì Ñ ã Ì Ë Ì æ Ø Ö Ø Ö ê T
Z L G P  T B L P u P N N P m Ã m  T   k  ? B k p  m x P
l p  n  P % A V V F @ V H B B T ð P t P o @ L J F @ I F B T t P w P t F A B A V H B B T H B J  P X P
o ? E V H B B T  Q V L J F G k R H I F J H N N @ L H K E D L N @ F J A K D A B C C @ H J ? H D F k G F Z F G
N F @ M L @ V H B K F ? I A B C A B J A K H D L @ I L M ? B J F @ C @ H J ? H D F k G F Z F G N F @ M L @ V H B K F T 
ü ç ã æ  ü Ð Û Ó Ö Ì Ñ Ð × ç Ò Û Ú Ì Ë Ø Ð Ö Ì Ñ ã Ì Ë Ì æ Ø Ö Ø Ö ê T Z L G P  T B L P u P N N P m x m Ã
m  y T p  k ¿ K D k p  m x P
l p  n q P ð P X L E H V H J H B J % P ] H I A @ T   J ? K H D A L B H G > H D H X A B A B C  Q
w F Z A F S T   Ó Ð Ú Î Ò Ø Ì  Ê Ð Ú ý ë Î Ï Ì  ý Ê Ú Ø ý T Z L G P   T N N P u p  Ã u p v T p  m u P
l p  n  P w L V F @ L T q P Á F B D ? @ H T H B J  P õ H @ K & H T  > H D H V A B A B C A B K L ? @ I F
V H B H C F V F B D I O I D F V I  X L L J G F K H I F I D ? J O H B J D ? D L @ A H G T  ì Ð Ù Ü Û Ë ý
ç Ò Û Ú ý T Z L G P x m T B L P m T N N P u y  Ã u  v T Q ? C P p    P
l u  n  P w L V F @ L H B J q P Á F B D ? @ H T   J ? K H D A L B H G > H D H X A B A B C  Q
w F Z A F S L M D E F q D H D F L M D E F Q @ D T  þ ç ç ç ß Ó Ì Ö Ô ý Ê Ý Ô Ë ý æ Ì Ö  ì Ý Õ Î Ó Ö ý  Ì Ó Ë
ì
!
 Ü Ü Ñ Ø Ú Ì Ë Ø Ð Ö Ô  Î  ý T Z L G P v  T B L P y T N N P y  m Ã y m  T [ L Z P p  m  P
l u m n  P o P { F S A I H B J ð P w O J F @ T  X F J A K H G F J ? K H D A L B H B J J F K A I A L B k
I ? N N L @ D I O I D F V I P T  ﬃ Ø Ó Ë Û Ì Ñ æ Î Ö Ë Ð Ó T Z L G P m u T B L P u T N N P m x y Ã y  T  H B P
p  m m P
l u p n X P X ? I F B T o P X A J J G F D L B T H B J w P õ @ F F B F I T   G A B A K H G > F K A I A L B k
q ? N N L @ D q O I D F V I T  ë Ø Ð Ù Î Ò ý þ Ö × Ð Ó Ù Ì Ë Ø Ú Ô Ê ç    T N N P y v u Ã y  v T p  m v P
l u u n q P Q C H @ S H G T õ P [ P Ł H B J F O T H B J X P > P ] A S H @ A T  > H D H X A B A B C A B
Gfwecvkqp鳥<"Fcvc"Encuukhkecvkqp"cpf"Fgekukqp"Vtgg"Crrtqcej.Ñ" þ Ö Ë ý ü ý
Î  ç Ò Û Ú Ì Ë Ø Ð Ö  Î  ë Û Ô Ø Ö Î Ô Ô  Î  æ Ì Ö Ì ê Î Ù Î Ö Ë Î   Î Ì Ó Ö Ø Ö ê T Z L G P p T B L P p T N N P
m v  Ã m v x T p  m p P
l u v n Ł P À @ H K K H @ L T X P Q @ C ? F G G L  H I D F G F A @ L T  P Q A B I S L @ D E T H B J z P
o ? K E H B T  Q J L N D A L B L M K G A B A K H G J F K A I A L B I ? N N L @ D A B V ? G D A V L @ R A J A D O  H
I O I D F V H D A K @ F Z A F S P T  ü æ þ  æ Î Ò ý Ø Ö × Ð Ó Ù Ì Ë Ø Ú Ô T Z L G P u T B L P m T N P F v T  H B P
p  m x P
l u x n X P ] F G F V T   J ? K H D A L B H G > q q  Ł L D F B D A H G I F @ Z A K F I T R F B F M A D I T
J A M M A K ? G D A F I H B J J H B C F @ I T  ì Ð Ù Ü Û Ë ý ç Ò Û Ú ý T Z L G P m v T B L P m T N N P  m Ã   T
 H B P m    P
l u y n  P ]  w o Q [ T  P  Q X  w ¿ [ À z q t  w T H B J q P Q { ] X Q [ T
 >   z q z ¿ [ q  Ł Ł ¿ w ] q 
 q ]  X q z [ Q  Q >  X z 
Q > X z [ z q ] w Q ] z ¿ [ T  ü ý ç Ò Û Ú ý  Ò Ù ý T Z L G P p y T B L P m T N N P   Ã m m u T  H B P
m    P
l u  n  B F I K L T   J ? K H D A L B H G > F K A I A L B q ? N N L @ D q O I D F V I T   Ö Î Ô Ú Ð T
p   v P l ¿ B G A B F n P Q Z H A G H R G F  E D D N  Â Â N L @ D H G P ? B F I K L P L @ C Â F B Â F Z P N E N k
    '   
                     ¡      ¢
                     ¡      ¢
( ) * + , - . * / 0 1 ) , + 2 1 1 3 , / / 1 4 . 1 5 6 7 - 4 8 2 0 * / , . * 7 3 * 3 , 6 8 . 8 - 1 * + + 8 1 7 6 . ) * + 9 7 8 - 3 , 0 : 2 8 . ) , + 3 7 . 2 1 1 3 6 8 0 0 ; 1 5 * . 1 5 <
=
7 3 . 1 3 . > , ; / ) , 3 ? 1 4 - * 7 - . 7 6 * 3 , 0 4 8 2 0 * / , . * 7 3 * 3 , 3 * + + 8 1 7 6 . ) 1 9 7 8 - 3 , 0 < ( 7 / * . 1 . ) 1 4 , 4 1 - 4 0 1 , + 1 8 + 1 . ) 1 5 7 * 4 - 7 @ * 5 1 5 7 3 . ) 1 A * ? * . , 0 B * 2 - , - ; 4 , ? 1 <
C w {  z > D p p p  y   w {  > ¿ D > ¿  ] ¿ Ł z    w {  q   ] z ¿ [ D p  m P E D V
G P l Q K K F I I F J   m k q F N k p  m p n P
l u  n Q P X ? B J @ H T Q P q L B A T q P ð P q E H @ V H T Ł P ð ? V H @ T H B J H B J > P q P
 E H ? E H B T  > F K A I A L B q ? N N L @ D q O I D F V M L @ > F D F @ V A B A B C  w A C E D
 J ? K H D A L B  H @ F F @  E L A K F T  A B þ ì ì   ﬁ   ì Ð Ù Ü Û Ë Î Ó  Î Ë ä Ð Ó Í Ô Ì Ö Ò
Ê Î Ú Û Ó Ø Ë Ý T ð P w P Á F B ? C L N H G H B J q P  P { A B C H @ F J J O T  J I P  G I F Z A F @ z B J A H T
p  m v T N N P  Ã m  P
l u  n Q P  P w H W N ? D T  z B D F G G A C F B D  L ? B I F G L @  Q B z B D F G G A C F B D Q J Z A I L @ O
q O I D F V T  þ ü Ê ß ç  þ Ö Ë ý ü ý Ê Ú Ø ý ß Î Ú Ï Ö Ð Ñ ý ç Ö ê ý T Z L G P m T B L P  T N N P m Ã y T
p  m x P
l v  n Q P Ł H @ J L H B J õ P q A F V F B I T   D E A K H G H B J N @ A Z H K O N @ A B K A N G F I M L @
G F H @ B A B C H B H G O D A K I T  ë Ó ý ü ý ç Ò Û Ú ý ß Î Ú Ï Ö Ð Ñ ý T Z L G P v x T B L P u T N N P v u  Ã v x  T
X H O p  m v P
l v m n { P z L H B B A J A I T  P o @ H D I H I T H B J Ł P > P o H V A J A I T  Q Z F @ I H D A G F
H @ K E A D F K D ? @ F M L @ M F J F @ H D A B C V  J ? K H D L @ u P  A B I D H B D A H D A L B I l Q R I D @ H K D n T  A B
 Ó Ð Ú ý Ð × ﬁ Ô Ë þ Ö Ë Î Ó Ö Ì Ë Ø Ð Ö Ì Ñ ì Ð Ö × Î Ó Î Ö Ú Î Ð Ö æ Î Ò Ø Ú Ì Ñ ç Ò Û Ú Ì Ë Ø Ð Ö
þ Ö × Ð Ó Ù Ì Ë Ø Ú Ô
!
æ ç þ   ﬁ  " ý T p  m p P
l v p n Q P Q B D L B A H J F I T z P [ A K L G H A J L ? T > P q N H K E L I T  P X O G G E @ A T > P
õ A L @ J H B L T  P > H M G A T  P X A D I L N L ? G L ? T  P [ P q K E A \ H I T  P Ł H D D A K E A I T X P
[ A U L G H A J L ? T H B J Ł P o H V A J A I T  X F J A K H G  L B D F B D q F H @ K E A B C T w F D @ A F Z A B C T
H B J q E H @ A B C ¿ Z F @ D E F z B D F @ B F D  { F I I L B I { F H @ B F J À @ L V D E F V  J ? K H D L @
] E @ L ? C E H q K F B H @ A L k o H I F J  Z H G ? H D A L B P T  ü ý æ Î Ò ý þ Ö Ë Î Ó Ö Î Ë  Î Ô ý T Z L G P
m  T B L P m  T N P F p p  T  H B P p  m x P
l v u n w P o H U F @ H B J Ł P z B Z F B D H J L T   J ? K H D A L B H G > H D H X A B A B C H B J
{ F H @ B A B C Q B H G O D A K I T  A B  Î Ì Ó Ö Ø Ö ê  Ö Ì Ñ Ý Ë Ø Ú Ô Ê ç   T  P Q P { H @ ? I I L B H B J
o P  E A D F T  J I P q N @ A B C F @ [ F S 
 L @ U T p  m v T N N P y m Ã  x P
l v v n Q P õ P Ł A K K A H B L T  o A C > H D H H B J { F H @ B A B C Q B H G O D A K I A B o G F B J F J
{ F H @ B A B C  B Z A @ L B V F B D I  o F B F M A D I H B J  L B K F @ B I T  þ Ö Ë ý ü ý  Ó Ë Ø × ý þ Ö Ë Î Ñ Ñ ý
þ Ö Ë Î Ó Ì Ú Ë ý æ Û Ñ Ë Ø Ù Î Ò ý T Z L G P p T B L P q N F K A H G z I I ? F L B X ? G D A I F B I L @  I F @
] @ H K U A B C H B J Q B H G O D A K I D L z V N @ L Z F  J ? K H D A L B H B J L D E F @ Q N N G A K H D A L B
À A F G J I T p  m v P
l v x n 
 P t ? T õ P X K ð F B \ A F T  P Q P 
 H B C T q P õ H L T Q P Q R J H G G H T H B J ð P
 H B L S A K \ T  Q G A B U F J J H D H k J @ A Z F B S F R N L @ D H G M L @ G F H @ B A B C H B H G O D A K I 
> H D H F B @ A K E V F B D T A B D F @ H K D A Z F Z A I ? H G A \ H D A L B T H B J U B L S G F J C F J A I K L Z F @ O T 
A B   $  Ð Ó Í Ô Ï Ð Ü Ô T p  m v P
l v y n { P  H B C T õ P  H B C T H B J  P Q P Q G F j H B J F @ T  o A C > H D H H B J
Á A I ? H G A \ H D A L B  X F D E L J I T  E H G G F B C F I H B J ] F K E B L G L C O Ł @ L C @ F I I T  ã Ø ê Ø Ë ý
ß Î Ú Ï Ö Ð Ñ ý T Z L G P m T B L P m T N N P u u Ã u  T  ? G P p  m x P
       
                     ¡      ¢
                     ¡      ¢
( ) * + , - . * / 0 1 ) , + 2 1 1 3 , / / 1 4 . 1 5 6 7 - 4 8 2 0 * / , . * 7 3 * 3 , 6 8 . 8 - 1 * + + 8 1 7 6 . ) * + 9 7 8 - 3 , 0 : 2 8 . ) , + 3 7 . 2 1 1 3 6 8 0 0 ; 1 5 * . 1 5 <
=
7 3 . 1 3 . > , ; / ) , 3 ? 1 4 - * 7 - . 7 6 * 3 , 0 4 8 2 0 * / , . * 7 3 * 3 , 3 * + + 8 1 7 6 . ) 1 9 7 8 - 3 , 0 < ( 7 / * . 1 . ) 1 4 , 4 1 - 4 0 1 , + 1 8 + 1 . ) 1 5 7 * 4 - 7 @ * 5 1 5 7 3 . ) 1 A * ? * . , 0 B * 2 - , - ; 4 , ? 1 <
